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GLACIAL PHENOMENA IN THE ADIRONDACKS AND 
CHAMPLAIN VALLEY. 

INTRODUCTION. 

This paper was undertaken at the suggestion of Professor J. 
F. Kemp, of Columbia University, to whom the writer is indebted 
for much valuable assistance. The data on striae were gathered 
from all possible sources — from the published reports of the 
New York state museum, from the field notes of Professor 
Kemp, 1 from the notes of Professor Cushing in the north and 
west, and from those of the writer in the south. Especial thanks 
are due to Dr. Cushing for the information thus furnished. The 
study of the Pleistocene history of the Adirondacks has been 
fragmentary, and will be subject to much elaboration in the future. 
The purpose of the present paper is the correlation of such facts 
as are known from the writer's observation and from the -work of 
others, and the interpretation of these facts in their bearing on 
the erosion history of the region. Especial thanks are also due 
to Professor Kemp for assistance with the map. 

TOPOGRAPHIC RELATIONS OF THE ADIRONDACK REGION. 

The Adirondacks form the most conspicuous topographic 
feature of northern New York. Within this area of about ten 
thousand square miles are some dozen peaks which rise to alti- 
tudes of approximately five thousand feet. The, valleys between 
these highest mountains are deep and narrow, their bottoms 
being about two thousand feet above the sea. This central mass 
of high peaks is composed entirely of anorthosite ; surrounding 
it are lower gneissic peaks of two to three thousand feet in alti- 
tude, with gentler outlines and broader intervening valleys. 
Towards the southwest this gneissic area stretches for some miles 
as a plateau, with undulations caused by old valleys, now largely 
drift-filled. Surrounding this crystalline area is a plain cut on 

' Used by permission of the director of the United States Geological Survey. 
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gently dipping Palaeozoic rocks and sloping eastward to Lake 
Champlain, northward to the St. Lawrence, westward to Lake 
Ontario, and southward to the Mohawk. The central peaks, of 
which Marcy is the highest, lie about thirty miles west of Lake 
Champlain and one hundred miles south of the St. Lawrence. 

GLACIAL PHENOMENA. 

General relations of the region to the direction of ice movement. — 
The region lies 250 miles north of the terminal moraine on Long 
Island, and is thus well within the limits of the last continental 
ice sheet. It is interesting to determine the effect upon the 
direction of ice movement of this enormous mass of rock across 
its path, and what effect the ice left upon the region thus traversed. 
As is well known, the ice in the last glacial epoch was differ- 
entiated into lobes which conformed more or less closely to 
pre-existing valleys. 1 One such lobe lay in the Hudson and 
Champlain valleys, its axis in the southern part corresponding, 
not to the Hudson valley, but to the broad valley west of the 
Palisade Ridge. 2 Another lobe lay to the westward, presenting 
a fringed margin in the shape of local glaciers in the Finger Lake 
region, its upper portion coming in a broad stream from the upper 
St. Lawrence valley. These two valleys intersect slightly north- 
east of the Adirondacks. The prevailing direction in the St. 
Lawrence valley being southwest, it follows that these two streams 
must have separated near the point of junction of the two valleys. 3 

The dispersion of ice from northern Canada seems to have 
taken place from several centers. 4 Eastern Labrador was one 
such center, ice moving out from it in all directions. Glacier ice 
seems to show a general tendency to choose broad, open valleys 

I T. C. Chambelin, "Preliminary paper on the Terminal Moraine of the Second 
Glacial Epoch." Third Annual Report U. S. Geol. Surv., pp. 295-402. 

2 R. D. Salisbury, "Drift Phenomena of the Palisade Ridge," Annual Report 
Geol. Surv. of New Jersey, 1893, PP- 157—225. 

3 For summary of literature on Canada see Sir J. William Dawson, The Canadian 
Ice Age, Montreal, 1893. 

4 R. Bell, "Glacial Phenomena in Canada," Bull. Geol. Soc.Amer., Vol. I, 1890. 
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for its progress, and to become stagnant in narrow passes. 1 The 
St. Lawrence valley was therefore a natural channel for ice mov- 
ing from Labrador, and in the same way at the junction of the 
St. Lawrence and Champlain valleys two broad outlets of easy 
progress were afforded. The Adirondack highlands, with their 
steep-sided, narrow passes were most unfavorable to glacier 
motion. 

STRIDE AND GENERAL NATURE OF ADIRONDACK ICE MOVEMENT. 

Striae in the Champlain valley are somewhat variable in direc- 
tion. The prevailing direction is southwest, but cross striae are 
found, and southeast directions are not uncommon. This is 
what might be expected on the hypothesis that the Adirondacks 
were filled with nearly stagnant ice. The ice stream coming 
down the St. Lawrence would be forced either to turn aside to 
the south or to push on in its own direction against a great 
immovable mass. The northern part of the Champlain valley 
would therefore be a critical point, and slight variations in the 
amount of ice, or in temperature, or other variable factors, might 
make great differences in the direction of motion. 

Upon the crystalline rocks of the Adirondacks proper the 
direction is uniformly southwest. No striae were observed in 
this region in other directions, except those which could be 
clearly shown to be influenced by some topographic variation of 
local character. There appears to be no change in direction 
with altitude. The approach to the high and rugged mountains 
is marked by a conspicuous decrease in the number of striae, 
which is what would be expected if the ice were stagnant in the 
valleys. Chamberlin observes that ice movements as a rule are 
from the basins to the highlands, due to the increase in relative 
rate of waste with the retardation of the ice mass. In the 
Adirondacks this appears to have had but slight expression ; such 
data as are available indicate that ice which had once passed the 
critical point at the boundary of the region, passed on toward 

1 T. C. Chamberlin, " Rock Scorings of the Great Ice Invasion," Seventh Annual 
Report, U. S. Geol. Surv., 1885-86, pp. 155-248. 
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the southwest without very great deflection. The bottoms of 
the deeper valleys in the interior not only show no striae, but 
very little smoothing and polishing, while preglacial fault cliffs 
stand out perfectly sharply, with scarcely a sign of corrasion. The 
summits however have been markedly smoothed ; the abundant 
bowlders of Potsdam sandstone on even the highest peaks give 
unquestionable evidence that the region was entirely buried, and 
by ice in vigorous motion. The conclusion reached is, therefore, 
that the ice entered the region from the northeast, flowing on in 
that direction where open valleys afforded opportunity, becoming 
stagnant in narrow valleys, and finally at the time of its greatest 
advance burying the region entirely, an upper southwestward 
moving current passing over the stagnant valley masses below. 
The accompanying table enumerates all the striae that have 
been accurately recorded from the region. In the literature 
there are many references of an indefinite nature, speaking of 
striae in general northeasterly directions. These were of neces- 
sity omitted from the table and map, but the references to them 
indicate that striae are more numerous than is shown on the map. 
Not a single record has been found among the highest mountains. 
The map shows the three zones of striation: a zone along the 
Champlain valley where striae are very numerous and variable 
in direction ; a zone along the gneissic hills where they are less 
numerous and prevailingly northeast ; and a zone among the 
high anorthosite peaks, where striae are entirely lacking, though 
the mountain tops here are conspicuously smooth. The readings 
taken by Professor Kemp along Lake Champlain and Lake 
George are so numerous that they could not all be put upon the 
map, hence the contrast is even more striking than it appears. 
Farther north along Lake Champlain striae appear to be as numer- 
ous as in the southern region, but accurate records have not been 
taken in many localities. All readings are referred to the true 
north ; each striation is credited to its observer in the right hand 
column of the table. In Vermont and the Islands in Lake 
Champlain the striae on the map are taken from Hitchcock. 1 

1 Geology of Vermont, Vol. I. 
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TABLE OF STRIDE IN THE ADIRONDACK^. 

CLINTON COUNTY. 



Direction 

(referred to 

the true 

north). 


Township. 


Locality. 


Feet 
A. T. 


Formation. 


Remarks. 


s. 35 w. 


EJlenburgh 
a 

n 

Clinton 
Ausable 

Saranac 

Plattsburg 
<( 

Dannemora 


Northwest corner, near 




Potsdam 

Gneiss 

Potsdam 

a 
(f 

(( 

(( 

Chazy 
Potsdam 


H. P. C. 


s. 


Ditto, and near Clinton town- 






S. 45 W. 
S. 10 E. 






(« 


2 miles south-southeast from 
first 




u 


S. 20 W. 






it 


S. 35 E. 
S. 






(( 






*< 


S. 30 w. 
S. 40 w. 


3 miles north of Clintonville 
2 miles north of last, near 




a 


S. 55 W. 


5 miles south, and 1 mile east 




a 


S. 5 E. 


On Bluff Point, % m i' e west 




a 


S. 


■2.y z miles north of Pitts- 
burgh, near Beekmantown 




" 


N. 15 E. ) 
N. is W.J 


On shore of Chateaugay 




it 







FRANKLIN COUNTY. 



N. 20 E. 
S. 



Malone 



4 miles southwest of Malone 

8 miles south of Malone 
(At Branch pond outlet) 



Gneiss 
Augite 
Syenite 



H. P. C. 



ESSEX COUNTY. 



N. 92 E. 
N. 52 E. 
N. 52 E. 
N. 12 E. 
N.28 E. 
N. 12 E. 
N. 38 E. 



N.42E. ) 
N. 47 E. J 
N. 12 E. ) 
N. 62 E.J 
N. 49 E. 



Jay 



Crown Point 



Near Ausable Forks 

Lower Jay 

2 miles east of last 

Southeast of Upper Jay 

West of Crown Point village 

West of Crown Point village 

Near Lake Champlain, I 
mile north of Burdick's 
Crossing 

Burdick's Crossing 



Coot Hill. . 
Sugar Hill. 



100 
150 

1,100 

400 



Gneiss 
Anorthosite 



Gneiss 



Calciferous 



J Granite 
I Gneiss 
Gray Gneiss 



J. F. K. 

it 
it 
(( 
(( 

I. H. O. 
J. F. K. 
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ESSEX COUNTY. — Continued. 



Direction 

(referred to 
the true 
north) . 



N.47E. 
N.27E. 

N. 57 E. 

N. 50 E. 
N.62E. ) 
N.32 E. ) 

N.57E. 
N.44E. ) 
N.22E. \ 

N.57E. 

N. 52 E. 
N.52E, 
N.27E, 

N. 52 E. 

N. 47 E. 

N. 67 E. 

N. 37 E. 

N. 42 E. 

N.47E. 
N. 32 E. 
N. 25 E. 

N. 22 E. 
N. 42 E. 
N. 62 E. 
N. 47 E. 
N. 30 E. 
N. 62 E. 



N. 72 E. 
N. 70 E. 

N. 65 E. 
N. 70 E. 

N. 52 E. 

N. 70 E. 



Township. 



Crown Point 



Ticonderoga 



Hague 
Wilmington 



Lewis 
Moriah 



Elizabeth- 
town 
Schroon 



Locality. 



Breed's Hill 

South of Towner Pond . 
South of Towner Pond . 



3 miles east of Street Road. 
Yi mile south of last ....... 

V 2 mile south of last 



2 miles north of Addison 
Junction 

Addison Junction 

Ticonderoga village near 
outlet of Lake George. . . . 

Yz mile south 

Mt. Hope 

Northeast of Delano 

Delano 

1 mile west of Cook's Moun 
tain 

Yz mile southwest of last. . . , 

Yz mile south of last 

In Ticonderoga village, north 
of river 

Y. mile southwest of last. . . 

North of Ticonderoga ruin. 

Yi mile east of last 

I mile northeast of Baldwin 

Point south of Friend's Point 

West of Ausable River, 3 
miles southwest of Wil- 
mington village 

Near town of Lewis 

3 miles south of Moriah vil- 
lage 

Yz mile south of last 

4 miles south of Moriah vil- 
lage 

1 mile southwest of New 
Russia, on the Boquet. . 

North shore of Paradox 
Lake 



Feet 
A. T. 



300 

600 
1,200 

200 
200 
* 

200 
150 

200 
200 
300 
200 
100 

300 
400 
500 

200 
200 
150 
120 
350 
340 

1,300 
650 

1,000 
1,100 

1,100 

680 
820 



Calciferous 

GabbroGn's 
Pegmatite 

Calciferous 



Formation. 



Calciferous 

Syenite 
Sed. Gneiss 
Calciferous 
Pegmatite 
Calciferous 



Syenite 
Potsdam 



Remarks. 



Potsdam 
Gneiss 



Gneiss 



Gneiss 



J. F. K. 
I. H.O. 

J. F. K. 



I. H. O. 
J. F. K. 
I. H. 0. 



* Scratches faulted by crack N. 30 E. 

HERKIMER COUNTY. 



S. 30 E. 




1 mile north of Salisbury 




* 
Gneiss 

Trenton 

Birdseye 






H. P. C. 


S. 10 E. 


zyi miles north, a little west 










a 


S.30 W. 


2 miles south and 1 mile west 
of Little Falls 








a 











*Of Grenville series. 
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ST. LAWRENCE COUNTY. 



Direction 

(referred to 

the true 

north) . 


Township. 


Locality. 


Feet 
A. T. 


Formation. 


Remarks. 


S.45W. 




N. Y. C. & H. R. railroad 
cut, 2 l / 2 miles north of 




( Augite 
( Syenite 
( Augite 
\ Syenite 

Gneiss * 
( Augite* 
( Syenite 
( Augite t 
( Syenite 


H. P. C. 


S. 40 w. 


Railroad cut 1% miles north 








« 


N. 80 W. 


Railroad cut % mile east of 




t( 


N.75 w. 


Railroad cut % mile south of 








>« 


S. 30 w. 


East shore of Big Tupper. . 











* These two readings are apparently of basal motion, influenced by the Raquette 
valley and the mass of Arab Mountain to the south, the ice moving west around it. 
f Four different readings. 



WARREN COUNTY. 



N.20E. 



Johnsburg 



3 miles east of Baker's Mills 



Gneiss 



J. F. K. 



WASHINGTON COUNTY. 



N. 62 E. 

N. 52 E. 

N. 52 E. 
N. 67 E. 

N. 47 E. 
N.37E. ) 
N.27E. S 

N. 32 E. 

N. 62 E. 

N. 42 E. 

N. 37 E. 
N. 42 E. 

N.42 E. 

N. 52 E. 



Putnam 



Dresden 



2 miles east of Lake George, 
opposite Hague 

}i mile east and slightly 
north of last 

1 mile south of last 

1 mile west of Putnam sta- 
tion 

Bluff Head 



2 miles west of last 

% mile southwest of last (on 
Spruce Mountain) 

2 miles east' of last (near 
Lake Champlain) 

East side of Spruce Moun- 
tain 

y 2 mile east of last 

1 mile north of Dresden Cen- 
tre 

}i mile north of Dresden 
Centre 

1 mile west of Dresden Cen- 
tre ." 



500 

600 
600 



400 
1,100 

1,200 

200 

1,400 
1,150 

500 

450 

1,100 



Potsdam 



Calciferous 
Gneiss 



Gabbro 
Gneiss 



Syenite 



J. F. K 



* Crossing striae. 



404 



/. H. OGILVIE 

WASHINGTON COUNTY. — Continued. 



Direction 

(referred to 
the true 
north) , 


Township. 


Locality. 


Feet 
A.T. 


Formation. 


Remarks. 


N.42 E. 


Dresden 

it 

Fort Ann 
<( 




500 
500 

100 

100 

1,000 


Gneiss 

a 

Potsdam 


J. F K. 


N.37E. 

N. 32 E. 


I mile slightly south of east 
o£ last (near Lake Cham- 


( 




N. 32 E. 
N. 37 E. 
N.45E. 
N.40 E. 


East of Long Pond 












N. 28 E. 










N. 55 E. 










N. 50 E. 










N. 60 E. 










N. 55 E. 























The widest valleys, and hence the most favorable for ice 
movement, were the Champlain and St. Lawrence valleys bound- 
ing the region. Therefore, as the ice advanced down the lower 
St. Lawrence, it must have split into two streams on either side 
of the Adirondacks; at the time of its maximum extent these two 
streams flowed around the obstruction, their edges meeting in 
the Mohawk valley near Utica ; as it retreated the valley por- 
tions melted first, forming lakes in the depressions, while local 
glaciers were left on the highest mountains. 

These results are entirely in accordance with the phenomena 
to be found in the Mohawk valley. 1 Later work completely 
bears out the early suggestion of Chamberlin, in the report 
already cited. 2 After discussing the moraines of the Mohawk 
valley he says : 

I hesitate at this stage of the inquiry to encourage any confident opinion 
in regard to the exact history of glacial movements in the Mohawk valley, 
further than the general presumption that massive currents having their 
ulterior channels in the Champlain valley on the one hand, and in the St. 
Lawrence on the other, swept around the Adirondacks and entered the 

1 Albert Perry Brigham, " Topography and Glacial Deposits of Mohawk 
Valley," Bull. Geol. Soc. of America, Vol. IX, pp. 183-210. 

2 T. C. Chamberlin, Third Annual Report, U. S. Geol. Surv., pp. 295-402. 
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Mohawk valley at either extremity, while a feebler current, at the height of 
glaciation, probably passed over the Adirondacks and gave to the whole a 
southerly trend. 

The detailed work of Brigham has already proved the accu- 
racy of this general statement for the Mohawk valley. The data 
gathered for the present paper tend to show its truth as regards 
the Adirondack area. 

GLACIAL DEPOSITS. 

The glacial deposits of the Adirondacks belong to the time 
of retreat and melting of the ice. Very little true morainal 
material is found, whereas stratified drift is abundant. The 
reason for this condition is evident ; during the time of maximum 
advance of the ice the Adirondacks were so far from the border 
as to be within the area where movement was too vigorous for 
deposition ; such deposits as there are belong to the time when 
the melting ice afforded opportunity for the deposition of its 
drift in bodies of water. Lake Champlain is the shrunken rem- 
nant of a large body of water * which occupied the depression, 
while ice still stood in the St. Lawrence valley. Shore deposits 
were laid down along the border of this lake, while mud was 
laid down farther out in its waters. Large deltas were formed 
at the mouths of the streams. With the further retreat of the 
ice to the north, the waters of this lake subsided, and the shore 
deposits and deltas were formed farther and farther out, succes- 
sively overlapping on the clays of the preceding stage. 2 During 
a part of this period the Champlain valley was an arm of the 
sea, some of the sands and clays containing marine fossils. 

On the great plain to the north true morainal material is 
found, though sparingly. The plain is overlain by a succession 
of sand plains at various levels. Deltas are numerous. The 
complete history of these successive stages has not been 
attempted, nor their correlation with the Champlain deposits. 

"'Lake Hudson-Champlain," See Warren Upham, Bull. Geol. Soc.Amer., Vol. 
111,1891. 

2 H. P. Cushing, "Geology of Clinton County," Fifteenth Ann. Rept. N. Y. State 
Geologist. 
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Overlying these sand plains local moraines are found, which 
appear from the character of the drift, to have been deposited by 
glaciers radiating from the center of the Adirondack highlands 
after the melting of the main body of the ice. 1 

Local moraines are also to be found in the valleys of the 
central part of the region. Such moraines always overlie strati- 
fied deposits and by their position and their character indicate a 
period of local glaciation. The cirques on the side of many of 
the higher mountains afford further evidence of the same 
phenomenon. There is no evidence of extensive local glacia- 
tion, of the nature of an ice cap such as Professor Chamberlin 
describes in Greenland; the moraines are too infrequent and the 
region too thoroughly covered by drift brought by the advancing 
ice from the northeast which would have been removed by 
extensive glaciation. The evidence points to the presence of 
local valley glaciers in a few isolated localities. 

The closing stages of the ice invasion were marked by the 
presence of lakes in the larger valleys. Evidence of them is to 
be seen in the frequent flat valley floors of stratified drift, and 
the deltas opposite the mouths of tributary valleys. A remark- 
ably fine example of such a lake is to be seen near Elizabeth- 
town, the town itself standing on a delta terrace. 2 There are 
many such lake flats, which were probably contemporaneous with 
the Champlain submergence, existing as lakes in the interior at 
the time Lake Champlain was a sea bay. Many of these lakes 
were held up by stagnant ice, and the draining of them took 
place in late Champlain time when the climate was too warm 
for ice to remain. Others were held up by drift, and the 
extinction of these took place in Recent time partly from 
draining and partly from filling by sediment and choking by 
vegetation. 

Terraces are to be found along some of the larger rivers, 

1 H. P. Cushing, " Report on the Potsdam and Pre-Cambrian Boundary North 
of the Adirondacks," Sixteenth Ann. Kept. N. Y. State Geologist. 

2 H. Ries, "A Pleistocene Lake Bed at Elizabethtown, Essex Co., N. Y.," Trans. 
N. y. Acad. Sc, 13 (1893), p. 197. 
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notably the Schroon and upper Hudson. The upper terrace of 
the Schroon suggests an origin as a " kame terrace," deposited 
against the side of a mass of stagnant ice. It has been so much 
eroded postglacially (its removed material being often blown 
into dunes on the lower terrace), that its complete history will 
need more careful study than has yet been given. 

Professor Spencer claims to have traced the Iroquois beach 
for some miles north of the Adirondacks, 1 his interpretation 
being questioned by Messrs. Gilbert 2 and Taylor. 3 No thorough 
work has yet been done and the northern deposits are few and 
scattered. The problem, therefore, of the correlation of the 
Pleistocene stratified deposits of the three regions — the Cham- 
plain valley, the plain north and west of the Adirondacks, and 
the Adirondacks proper — is quite unsolved. The question of a 
Pleistocene subsidence, advocated by Professor Spencer is also 
an open one. 

EROSION HISTORY OF THE ADIRONDACKS. 

Certain main lines of drainage were established before the 
close of Cambrian time. These are tremendously modified by 
later adjustments, notably from faulting and glaciation, but the 
Cambrian drainage can be made out and is in some localities 
remarkably similar to the present. 4 The Cambrian topography 
was mature, streams being located along the soft limestone of 
the Grenville series, while the harder gneisses stood out as 
rounded ridges. As the Adirondack island sank beneath the 
Ordovician sea, these mature rivers were drowned and sediments 
deposited along their courses. At the close of Trenton time the 
region was wholly submerged. No evidence of this complete 
submergence is forthcoming from the Adirondacks themselves, 

"'The Iroquois Shore North of the Adirondacks," Bull. Geol. Soc. Amer., Vol. 
111(1891), pp. 488-92. 

2 Discussion of the above by Gilbert, op. cit., pp. 492-95. 

3F. R. Taylor, "Lake Adirondack,'' Amer. Geol. (1897), Vol. XIX, pp. 392-96. 

*J. F. Kemp, "Physiography of the Eastern Adirondacks in the Cambrian and 
Ordovician Periods," Bull. Geol. Soc. Amer., Vol. VIII, 408-12. 
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but the homogeneous character of the deposits surrounding 
them, and the entire absence of any indications of shore forma- 
tions or island character, point very strongly in this direction. 
No sediments are found later than the Utica slate until the post- 
glacial submergence caused the deposition of the Champlain 
clays. The region was, therefore, above the sea for an immense 
period of time and its erosion history is a hard one to read. The 
close of Ordovician time was the date of uplift ; the region was 
affected by the same movements which caused the Green moun- 
tain uplift. But whereas the Vermont region was subjected to 
great folding and metamorphism, in New York the effect was less 
pronounced and resulted in faulting only. 1 

These faults are the most conspicuous features of the present 
topography. They have caused numerous drainage adjustments 
and have produced most marked effects upon the whole subse- 
quent physiographic history. The faults run in general north- 
east-southwest directions, and were accompanied by block tilting 
towards the east. The drainage lines have placed themselves 
along the fault lines, and the tributaries on opposite sides work 
against an abrupt fault cliff, or a gentle tilted slope, respec- 
tively. Those with the slope for their course have a conspicuous 
advantage, and have extended their courses much farther back 
than those flowing in the opposite direction. Some of the above 
facts were brought out by Professor Brigham, a who noted on the 
maps that the southeastward flowing tributaries had much longer 
courses. 

Throughout the remainder of Palaeozoic time the region was 
a land area, and very little trace of the sequence of events has 
been found. The time was long enough for many erosion 
cycles, but such evidence as there is points toward gentle simul- 
taneous erosion and uplift, perfect baselevel being at no time 

■H. P. Cushing, " Report on the Boundary between the Potsdam and Pre-Cam- 
brian rocks north of the Adirondacks," Sixteenth Ann. Rept. N. Y. State Geologist, 
1896. 

2 "Note on Trellised Drainage in the Adirondacks," Am. Geo!., Vol. XXI (18 
p. 219. 
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produced. In the north Dr. Cushing has found indications of 
two peneplains and two periods of uplift. 1 The upper level is 
marked by the somewhat uneven sky line of the hilltops ; the 
second by the valley levels. The diversity of altitude indicates 
that when the earlier erosion period was terminated by uplift, 
the surface was uneven. The observations of the writer in the 
south are in complete agreement with those of Dr. Cushing in 
the north. 

The uplift which terminated both the cycles was of a dome- 
shaped nature, being greatest in the Macy region. The result is 
that as the central region is approached the valleys grow deeper, 
the vertical distance between the two levels necessarily growing 
greater the more nearly the center of uplift is approached. The 
highest mountains stood out as low monadnocks above both 
peneplains. 

The dates of these two erosion cycles are a matter of much 
uncertainty. The uplifts which terminated them are certainly 
of comparatively recent date, since, as observed by Cushing, the 
axis of elevation is most pronounced, and the fault scarps of the 
same age are remarkably fresh. Definite correlations cannot be 
made until the topographic maps are completed, not only for the 
Adirondack region itself, but for the region connecting the 
Adirondack with the Appalachian region. There seems a strong 
probability that the upper Adirondack level will prove to be the 
northward extension of the Cretaceous peneplain of New Jersey 
and Pennsylvania. 2 Brigham has suggested 3 that the plateau 
south of the Mohawk is to be regarded as a possible northward 
extension of this Cretaceous plain. This plateau, like the Kit- 
tatinny peneplain, is almost level, and is cut on soft Palaeozoic 
rocks. As already shown, there is reason to believe that the 

'"Geology of Franklin County," Eighteenth Ann. Rept. N. Y. State Geologist, 
1898. 

2 W. M Davis, " The Geological Dates of Origin of Certain Topographic Forms 
on the Atlantic Slope of the United States," Bull. Geol. Soc. Amer., Vol. II, p. 560. 

s A. P. Brigham, "Topography and Glacial Deposits of the Mohawk Valley," 
Bull. Geol. Soc. Amer., Vol. IV, pp. 183-210. 
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Trenton entirely covered the Adirondacks, having since been 
removed except in the case of a few outliers. The pre-Cre- 
taceous erosion period reduced the soft rocks of the Appalachian 
region to almost absolute baselevel ; in the Adirondacks the 
same period sufficed to clean out nearly all the softer rocks from 
the valleys, and to reduce the more resistant crystallines to a 
condition of moderate slopes and slight relief. The tilting of 
the plain in the Adirondacks is such as to bring its level into 
close relation to those further south as well as to the less cer- 
tainly Cretaceous peneplain of New England. If this correla- 
tion proves to be correct, the dome-shaped uplift of the 
Adirondacks marks the western and northern corner of a great 
post-Cretaceous uplift. The lower Adirondack level would cor- 
respond to the Tertiary level elsewhere observed. 

The age of this lower level in the Adirondacks can be fixed 
with more certainty. The valley floor on which the drift was 
deposited consisted of the level described, into which the 
streams had just begun to incise their channels. They must 
have been rejuvenated in Pliocene or post-Pliocene time, since 
they had just begun to lower their levels before the ice invasion. 
If the rejuvenation of them closed the Pliocene, the cutting of 
the level must have been in the period immediately preceding, 
or in the earlier Tertiary. 

When the ice invaded the region it encountered a drainage 
long established and well adjusted, buc physiographically young 
in that the region had recently been uplifted and its streams 
rejuvenated. After its withdrawal it left the valleys completely 
drift-filled, and the courses of the rapidly cutting streams 
determined by the slope of the drift. The resulting drainage 
modifications are numerous. 

Rivers. — The preglacial divides had been determined by 
two axes of uplift, a north-south and an east-west axis intersect- 
ing in the Marcy region. The postglacial divides are of drift, 
deposited in the old valleys, and although conforming in a gen- 
eral way to the old directions the streams are often in quite 
new channels. Often a few rods of drift is all that separates St. 
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Lawrence, Champlain, and Hudson drainage. The principal 
Adirondack rivers — Raquette, St. Regis, Saranac, Ausable, 
Boquet, Schroon, Boreas, and Indian — are alike in that their 
sources lie in chains of lakes which owe their origin to glacial 
agencies. The stream profiles are convex, indicating a young 
drainage. The lower courses consist of series of still waters, 
separated by falls or rapids, the whole system owing its char- 
acter to the occasional wearing off of the drift. Cushing 
describes several falls with still waters above and below, whose 
existence is due to the postglacial uncovering of hard ledges of 
rock. Obviously any rock is harder than drift, and such a dam 
and fall will be found wherever any bed rock is uncovered. On 
the inlet to Paradox Lake is such a fall over crystalline lime- 
stone of the Grenville series, which is the softest rock of the 
region. Obviously these falls are temporary, and will be worn 
back into gorges accompanying a draining of the lakes, until a 
mature and concave profile is produced. 

Lakes. — Lakes of various origins are present in the Adiron- 
dacks, and their study would well repay more careful investiga- 
tion than has yet been given them. They are commonest along 
the headwaters of rivers, and are here usually due to some form 
of drift filling in an old valley. Many other lakes, and those 
notably the smallest, occupy rock basins. Cushing observes that 
none such have been found in Franklin county, though he admits 
the possibility that certain lakes may belong to this category. 
In the southern Adirondacks rock basins are by far the common- 
est type ; here they are usually associated with faulting, but the 
smoothed nature of their bounding rocks, and the frequency of 
scorings, suggest the possibility that ice erosion may have been 
at least a partial factor. 

The western gneissic area of low relief and gentle slopes is 
pre-eminently a land of lakes. They often occur in chains, 
connected by short stretches of river. The divides are low and 
usually of drift. These series of lakes represent broad pre- 
glacial river valleys, locally deepened and widened by the ice 
during its advance, and filled with water-deposited drift during 
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its period of melting. The result of this combined erosion and 
deposition is that lake basins are formed in some old channels, 
while others are completely filled, for considerable distances, 
and the streams pushed into new courses. 
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